Reliable Rate Measurements for Active and Passive Hepatic Uptake Using Plated Human Hepatocytes.
Transporter-mediated hepatic uptake is proven to be the rate-determining step in the systemic clearance of several drugs. Therefore, accurate measurement of active and passive uptake clearances in vitro is critical to facilitate pharmacokinetics and drug-drug interaction predictions. Here, we evaluated the plated human hepatocytes (PHH) and studied the effect of incubation temperature and inhibitor concentration on uptake measurements, in order to reliably estimate hepatic uptake components. Uptake rates measured using PHH, at 37°C without and with rifamycin SV, were comparable with those obtained from suspension hepatocytes and sandwich-cultured hepatocytes for a set of 10-13 compounds. Apparent permeability across monolayers of low-efflux Madin-Darby canine kidney cells was measured at 4, 10, and 37°C. Of the 23 compounds evaluated, 13 compounds showed >2-fold reduction in passive permeability at 4°C compared to 37°C, inferring that low-temperature incubations may underestimate passive uptake. Inhibition studies using transporter-transfected cells suggested that ∼20 μM rifamycin SV completely inhibited organic anion-transporting polypeptides (OATPs), while no significant inhibition was noted for other hepatic uptake transporters. On the basis of inhibition profiles, the contribution of active versus passive and OATP versus non-OATP transport to the PHH uptake was discerned for various endogenous substrates and statins. With the exception of fluvastatin, the statins studied were predominantly transported by OATPs in PHH and the non-OATP transporters, such as Na+-taurocholate co-transporting polypeptide, played a minimal role. In conclusion, PHH is useful for uptake measurements, and rifamycin SV employed at different concentrations can reliably estimate active and passive uptake and characterize OATP-dependent active uptake.